This paper presents interview survey data by social scientists using established health measures on the health effects of flooding for residents in 30 locations in England and Wales. Firstly, it examines the extent to which flooded residents reported suffering physical and psychological health effects during and after the event. Secondly, it explores the issue of whether these effects were long-lasting by comparisons with the general population and with those at risk but not flooded. In the study, 
INTRODUCTION
Flooding is one of the most widespread climatic hazards that poses multiple risks to human health and yet, as A recent Foresight study on future flooding in Britain (Evans et al. 2004) indicates that more people are likely to be at risk in the future which makes the systematic examination of the impact of floods on human health more urgent. Sussex, UK (Reacher et al. 2004) 
RESEARCH AIMS AND METHODS

Study aims
The research reported in this paper was carried out as part The study aimed: † to establish the nature and extent of short and long term physical and psychological health effects of flooding on flooded residents in England and Wales; † to examine whether the health of flood victims was worse than that of non-flooded residents in flood risk areas and also than that of the general population; † to examine the factors that influenced the health outcomes of flood victims.
Survey methods
Survey sample
The main survey covered 30 varied locations affected by different fluvial flood events since January 1998, in seven out of eight Environment Agency Regions in England and Wales. A full probability sampling procedure was not possible without extensive pre-screening because accurate lists of flooded residential addresses are not available to provide a sampling frame. The Environment Agency generally only holds information on properties, both residential and non-residential, within areas at risk from flooding. Therefore, following some pre-screening, interviewers were provided with a limited number of such property addresses at which to achieve a target quota of 'flooded' and 'at risk' interviews at each location to reduce the scope for interviewer selection bias. The number of responses achieved at each location was close to the target and the following face-to face interviews were obtained: † a 'flooded' sample -983 interviews with adults aged 18 and over whose homes had been flooded above floor level including flooding to halls, basements and cellars but excluding outhouses and garages; † an 'at risk' sample -527 interviews with residents aged 18 and over 'at risk' in the same areas but who had not experienced flooding while resident there.
The few flooded respondents (14%) affected by more than one flood since January 1998 were asked to focus their replies on the 'worst flood' they had experienced in that period.
Interview schedules and fieldwork
Initially, the appropriateness and applicability of survey questions and of four self-completion health scales (Short Form-12, Ware, Kosinski & Keller 1996; General Health Questionnaire -12, Goldberg & Williams 1988 ; Impact of Event Scale, Horowitz et al. 1979; Post Traumatic Stress Scale, Scott & Dua 1999) were tested for use with flood victims through a series of five focus groups. Interview schedules were then developed and the use of the health scales was further tested through two phases of pilot interviews with 72 and 53 respondents respectively, and through 11 in-depth interviews.
The main survey was carried out from November 2002 through to January 2003. Trained, briefed and well supervised interviewers from the market research company, MORI, and a structured survey instrument were used to control possible interviewer bias. One adult only was interviewed at each address to avoid clustering effects. The 'flooded' questionnaire took on average 48 minutes to complete; the 'at risk' questionnaire took on average 23 minutes.
Data processing and analysis
The questionnaires were checked and the data entered by MORI. Further checks were carried out by the researchers.
The data analysis was undertaken by RPA and FHRC mainly using the Statistical Package for Social Scientists (SPSS).
Health measures used in the main survey
The World Health Organization's definition of good health as 'a state of complete physical, mental and social wellbeing, not merely the absence of disease and infirmity' was used to guide the study (World Health Organization 1948) .
Therefore, measures of mental health states as well as selfreported physical symptoms were included based on the qualitative and pilot research, three measures were selected for use in the main survey.
GHQ-12
This scale is well established and widely used for measuring psychological distress. (Goldberg & Williams 1988) . Both flooded and 'at risk' respondents were asked to answer the GHQ-12 questions in terms of 'how your health has been over the past few weeks' (GHQ-12 current).
In order to capture health effects experienced by people at the time of, and following the flooding, but which they may no longer experience, flooded respondents were asked to complete the GHQ-12, for a second time retrospectively with reference to how their health was when the health effects from the flooding were most severe' (GHQ-12 worst time). In order to establish when the 'worst time' occurred, at an earlier point in the interview respondents were asked 'At what stage during or after the flooding were the health impacts the most severe or worst for you personally. Please think about health in the broadest sense to include physical, mental and social well being'. Two thirds recalled experiencing the most severe health effects early on, within three months of the event, perhaps as they were coming to terms with the impact of the event on their lives and property.
Following a number of studies examining the possibility of modifying self-report and clinical interview procedures to identify worst time or life-time prevalence of mental illness (Schwartz & Zuroff 1979; Bromet et al. 1986; McGuffin et al. 1986 ), Power (undated, 1988 ) undertook research to develop a 'worst ever' version of the 28 item General Health Questionnaire (GHQ-28). The GHQ-28 scores relating to a 'worst ever' episode that could have occurred months or years earlier in life were found to have good reliability when retested after six months. However, there is no example of the GHQ-12 being adapted for a 'worst ever' use and it was not possible to test the reliability of 'worst time' use of the GHQ-12 in this study.
The GHQ-12 was scored by two methods in this study.
The commonly used GHQ scoring (score 0 -12), simply differentiates between those with and without symptoms by scoring the first two response categories as zero (no symptom) and the third and fourth response categories as one (symptom) for each of the 12 items. In the GHQ-12
Likert scoring used in the regression analyses, the four response categories are scored 0,1,2,3, to produce a more differentiated Likert scale score from 0 to 36. Current GHQ scores were calculated for the 83% of the flooded respondents and for the 92% of those at risk that responded on all items.
Post Traumatic Stress Scale (PTSS)
Post Traumatic Stress Scale (PTSS) (Scott & Dua 1999 ), a relatively new scale for measuring stress in relation to a traumatic event, has been shown to be reliable and valid. It is designed as a diagnostic tool to categorise whether or not subjects are suffering from Post Traumatic Stress Disorder (PTSD) and can provide measures of the frequency, severity and duration of individual symptoms and symptoms overall.
For this study, the wording of the introduction was modified to cover 'effects that you may have experienced as a result of flooding' rather than 'the traumatic event' and the symptom items were altered to focus on the experience of flooding.
The scale is concerned with present feelings and behaviours in relation to the traumatic event of the flood. It is, therefore, closely related to the flood event and involves, to some extent, a backward look towards the flood event.
Thus, it offers a measure of present mental health status more specifically related to the flood event than the current GHQ-12. 
Self-reported health effects checklists
These checklists were built up from the descriptions of health effects which participants attributed to flooding in earlier qualitative studies (Tapsell et al. 1999; Tapsell & Tunstall 2001 ) and in the focus groups for this research. As there appears to be a time dimension associated with certain health effects resulting from flooding (Parker et al. 1987; Tapsell et al. 1999) , respondents were asked about physical health effects experienced during and immediately after the flooding and in the weeks and months following the flooding. The health checklist categories are not mutually exclusive. They reflect the descriptions commonly used by lay people rather than formal clinically defined categories. All those who reported any health problems in response to the checklists were asked whether they had consulted a doctor about any of the problems and had received any treatment.
RESULTS
Health effects at the time of flooding Self-reported physical and psychological heath effects
The majority of flooded respondents (59%) attributed some physical health effects to the flood. More people experienced such effects, particularly shock, during or immediately after the flood than reported them in the weeks and months following flooding (Table 1) . Flood victims generally attribute later physical health problems to the effects of exposure to cold and contaminated flood waters, living in cold and damp conditions and the physical effort and stress associated with the clean-up and recovery process (Tapsell et al. 1999; Tapsell & Tunstall 2001) .
Psychological effects were much more commonly reported after flooding than physical ones, with anxiety when it rains the most frequently mentioned symptom (Table 1) . However, physical and psychological effects can be interlinked in complex ways (Reacher et al. 2004 ).
Schnurr (2001) A minority of flood victims (23%) consulted a doctor about these illnesses, injuries and psychological effects which they attributed to the flood event and 20% received treatment from the doctor.
GHQ-12 for the worst time of the flooding
The 'worst time' GHQ-12 scores indicate a very pervasive experience of anxiety and distress at the time when the impact of the flooding was at its height ( Table 2) Mean number of symptoms including none as zero Current GHQ-12 scores of the flooded compared with the 'at risk' sample
Those who had had their homes flooded were significantly more likely than those at risk to have high current GHQ-12 scores (Table 3) . However, the 'at risk' sample was not matched with the flooded sample although drawn from the same areas. There were some statistically significant, if not very substantial, differences between the samples. Those at risk were somewhat younger, more likely to rent and to have moved in recently than the flooded. However, significant differences were found between the flooded and those at risk in all the age groups apart from those aged 60 or more (Table   3) . Furthermore, there were significant differences in current GHQ-12 scores of the flooded and 'at risk' samples when gender, social class, length of residence (, 5 years) and tenure were taken into account.
Current GHQ-12 scores of the flooded results from the Health Survey for England 1998
The Health Survey for England 1998 results showed some variation in GHQ-12 scores for men and women and with age. Therefore, the comparison with the current health data for flood victims is presented separately for men and women in different age groups (Table 4) . Making a direct comparison between the two sets of data is problematic because the geographical areas covered, the age limits to the surveys and sample sizes were different and there may be other differences, for example, in social class composition, that are not controlled. The findings in Table 4 indicate that more of those who had experienced flooding, when gender and age were taken into account, had high current GHQ-12 scores (4 þ scores) than the national average for England.
Post traumatic stress effects
To establish whether the flood was experienced as a traumatic event, as a first question in the PTSS, respondents (Table 5) . Beck & Franke (1996) report that 15-20% of people studied Scott & Dua, 1999) indicating that the two scales were capturing some of the In order to identify the key variables, a backwards regression analysis was carried out for each of the key measures of health effects and is presented in Table 6 . The cut-off point for significance was generally taken as the 0.05 level.
It was hypothesised that the current health status of flood victims would depend to some degree upon the health and stress effects experienced at the worst time of flooding as the correlation between the GHQ-12 Likert scores for these two periods was moderately strong (Pearson Correlation 0.54).
Therefore, the worst time scores were included in the model for current health as measured by the GHQ-12 Likert score (Table 6 However, it is striking that two thirds of the flood victims were found by this measure to have experienced significant psychological distress (worst time GHQ-12 score of 4 þ ) at the time when their health was perceived by them to be most seriously affected by the flood event.
Current health effects
Other qualitative research that has followed up the flood victims over more than four years suggests that although the physical health effects resulting from floods appear to be relatively short lived, the psychological impact may be long lasting (Tapsell et al. 2003) . This study shows that the majority of flood victims reported experiencing an improvement in their mental health and well-being as measured by the GHQ-12 since their worst time after the flooding. However, it was not possible, in this study to explore possible confounding factors that may have affected changes in health.
The proportion of high GHQ-12 scores for the flooded found at the time of the interviews some years after flooding in this study, were lower than those found for the flooded in
Lewes at nine months after the flood event (4 þ score: 25% compared with 48% in Lewes). The proportion with high worst time GHQ-12 scores, reflecting health in the weeks and early months after the flood in this study (64%) was higher than in Lewes. The differences in the time since the Problems with insurers/ loss adjustors (rated on a scale: no problem, 0 to 10) 0.11 0.26 7.12 .000
Prior health (1 ¼ poor, to 5 ¼ excellent) 2 0.27 20.19 25.40 .000 event as well as differences in the flood events may account for this. For the non-flooded, the proportions with high GHQ-12 scores were similar (10% in this study compared with 12% in Lewes) (Reacher et al. 2004) .
The findings of this study suggest that the effects of flooding on the mental health of some victims are enduring and not just short term. The reports of consultations and treatment for health effects attributed to flooding also suggest that floods add significantly to the burden placed on medical services, as well as potentially disrupting the capacity of health care systems to respond to health crises (Ohl & Tapsell 2000) .
However, this study has several limitations. Undertaken with flood victims at least a year and in most instances some years after a flood event, the study is inevitably one of survivors: those who did not die or move away following flooding. There is a need for a large scale longitudinal study that will follow flood victims and appropriate controls from the first few weeks after flooding over a number of years and draw on clinical records and diagnoses to provide more systematic evidence of mental and physical health, morbidity and mortality over time as a result of flooding. In addition, such a study would be able to take into account confounding factors for mental ill health.
Factors influencing health and stress effects
This study examined a wide range of explanatory factors and the levels of explanation offered by the regression models that emerged (Table 6) were reasonable by social science standards. The variables in the models were not highly intercorrelated. All but two of the variables (age 65 þ and area house prices) influenced the health scores in the expected direction. The models presented are conventional additive ones but the possibility of interactions and interdependence between some variables, for example, gender and prior health was considered in the analysis.
Much of the variance in the health effects of flooding remained unexplained. Therefore, there is a need for further research to investigate other factors such as personality, life history and community characteristics, organization and support that may be influential.
Flood event characteristics
Varied flood events were included in the study to allow the effect of flood characteristics on health and stress to be examined in the analysis. Bivariate analyses showed that the worst time and the current GHQ-12 scores (Table 2) , and the PTSD Intensity scores (Table 5) were significantly associated with the maximum depth of main room flooding which ranged from 0 -544 centimetres with a mean of 55 centimetres). However, depth of flooding played only a small part in explaining the health and stress effects in the regression analyses (Table 6) guidance from the authorities regarding these concerns (Tapsell et al. 1999; Tapsell & Tunstall 2001) .
The apparent insensitivity to the nature and magnitude of the stimulus, the flood event, suggests that individuals perceive and experience flood events of a given magnitude very differently. This is suggested by the way which individuals varied widely in the health and stress they experienced with similar depths of flooding (Table 2) 
Socio-demographic factors
This research examined whether individuals with certain characteristics were more likely to be vulnerable to adverse health impacts from flooding as have other studies of disasters (Steinglass & Gerrity 1990; Buckle et al. 2000) .
Gender. Research has shown that floods and other disasters can impact upon men and women in different and distinct ways (Enarson & Hearn-Morrow, 1998; Fordham 1998; Morrow 1999; . In this study, women suffered markedly more than men at the worst time of flooding. Qualitative research suggests that this is because women have the main responsibility for, and probably, a greater emotional investment in the home than men and also usually have the key responsibility for the care of children and the elderly in the home and for getting the home back to normal after a flood (Tapsell et al. 2003) .
Women may also be more ready to admit to feelings of stress, anxiety and depression and to seek medical help in the aftermath (Tapsell & Tunstall 2001) . Research from the United States has indicated that providing increased social support can significantly lower illness burdens after disasters (Lutgendorf et al. 1995) . 
